Nearly 20 years ago, Mendel and Hubbell ( '35) described the procedures that had been developed during the preceding 25 years for the maintenance of an albino rat colony at the Connecticut Agricultural Experiment Station. At that time a new colony diet had been in use for about 4 years and at tention was directed to an increased rate of growth and a better reproductive performance. For example, following the change in type of food, the percentage of rats that produced young increased from 68 for the year 1925 to 93 in 1935, the number of young born per litter from 6.4 to 9.6, the litters weaned from 76 to 90% and the weaning weights at 21 days from 31 to 48 gm for male and from 30 to 47 gin for female rats.
Nearly 20 years ago, Mendel and Hubbell ( '35) described the procedures that had been developed during the preceding 25 years for the maintenance of an albino rat colony at the Connecticut Agricultural Experiment Station. At that time a new colony diet had been in use for about 4 years and at tention was directed to an increased rate of growth and a better reproductive performance. For example, following the change in type of food, the percentage of rats that produced young increased from 68 for the year 1925 to 93 in 1935, the number of young born per litter from 6.4 to 9.6, the litters weaned from 76 to 90% and the weaning weights at 21 days from 31 to 48 gm for male and from 30 to 47 gin for female rats.
Throughout the period since that report appeared, the colony has been maintained on essentially the same dietary regime that was initiated in 1931, so that data are now avail able from many generations of animals. In addition, infor mation has been obtained concerning the growth and repro ductive behavior of rats of the same strain but with the use of the well-known Bills modification of the Steenbock stock diet (Bills et al., '31) . When the laboratory undertook the routine assay of vitamin D in milk in 1935 it wa-s found im possible to produce rachitic rats for this assay with the use of the regular colony diet. Because a long-term study of breeding and lactation in rats fed this ration was considered desirable, the following procedure was adopted and has been continued up to the present time : the main portion of the colony has been fed a supplemented calf meal diet, which will be referred to as the stock ration. At weaning, some rats are assigned to this group to perpetuate the colony, while others are assigned to the group fed the Bills diet. The latter are used exclusively to supply animals for the vitamin D assays, and never for replenishment of the colony. Thus, from the time this procedure was adopted, there have been two parallel groups of breeders, each carried through two or three reproductive cycles, but with different foods. In the case of the group which was fed the stock ration, the ef fects of breeding for many generations with no essential modification in food have been recorded, whereas in the case of the group fed the Bills diet, it has been possible to observe repeatedly the immediate effects of a change in type of food.
The G. L. F. Calf Meal which forms the major part of the stock ration has remained nearly constant in composition during more than 20 years of use in this laboratory. How ever, there have been a few changes, mainly the addition of sources of vitamins A and D. The current formula is given in table 1. A "paste food" supplied to nursing mothers and to young rats for 10 days after weaning now has the follow ing composition : casein 25, whole milk powder 25, wheat germ 20, lard 24.5, corn starch 5 and cod liver oil (400 D) 0.5%. Both calf meal and "paste food" are supplied ad libitum. In addition each rat also receives 1 gm of dried yeast daily except Sunday and those without paste food are given 3 gm of wheat germ per week. No "green food" of any sort is ever used.
The general colony management has been similar to that described before (Mendel and Hubbell '35) . Rats are first bred at 120 days of age, with three females and one male to a cage. Brother and sister matings are avoided and a female is seldom mated wyiththe same male more than once. Each female is permitted three matings, with an interval of about three weeks between the time of weaning and subsequent remating. All litters are reduced at birth to 8 young, with 4 of each sex whenever possible, and are weaned at 21 days of age, when the weights of the mother and of the individual young are recorded.
The same procedure has been used for the rats fed the Bills diet, except that after June 1945 the number of animals re- OtO^-rt*QO^000-* J2OrH
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'â€¢-,r r*s r sS i-tained in each litter was increased to 9 or 10, whenever pos sible. This was done in an attempt to offset losses that occur during the nursing period. Table 2 shows a comparison of reproduction and lactation as indicated by the number of litters born and weaned and by the weights of the young at weaning for the entire period from 1938 through 1952. In asmuch as after 1945 the data for the rats of the Bills group would reflect the fact that many litters contained 9 or 10 young, all data for each group have been given in two parts, one for the period from 1938 through 1944 and the other for the succeeding 8 years.
Some years ago, Greenwood ('40) called attention to the well-known fact that nursing rats start to eat the stock ration several days before they are weaned. For that reason it was suggested that the change in weight of the mother and also of the young during the period from the 4th to the 17th day of lactation might be a better measure of the effectiveness of a ration than the weaning weights, the criterion used by Smith et al. ('38) . Consequently, since 1945, data have been accumulated to secure information on this point. Weights have been obtained routinely for both mothers and young at the end of 4, 17 and 21 days of lactation. The young were weighed as a group at 4 and at 17 days; the 21-day weights are the averages of the individual weights obtained when the litters were weaned. These data are summarized in table 3.
DISCUSSION
In the interpretation of these two summaries it should be understood that table 2 contains a record of the behavior of all females mated during the 15-year period. Table 3 con cerns only those females that successfully weaned two or three litters. In the experiments of Smith et al. ( '38) , a study was made of 4 small groups of rats and their progeny during 4 matings in each of 7 generations, and the young for each new generation were always selected from 4th litters. In the management of a stock colony, such a procedure is not feasible and replacements in breeding stock have been taken from any litters in which the young were healthy and of average weight. A large proportion of these replacements have come from litters in which at least 8 animals were born and 7 or 8 weaned.
It will be seen from table 2 that reproduction in the stock colony has been somewhat less satisfactory over the longer period than it was for the small number of animals included in the 1935 report. Slightly more than 80% of the females produced litters in contrast to 93% in 1935. Likewise, the proportion of litters weaned has declined in recent years from about 90% in the first two periods (1935 and 1938-1944) to 82% for the average value of the last 8 years. On the other hand, the weaning weights of the young have shown a slight increase during the 15-year period. The downward trend in the number of litters weaned had been evident in the annual summaries from which the data in table 2 are taken. Con sequently Hubbell and Krehl ('52) attempted to determine whether the addition of either whole liver substance or orange juice to the stock ration would improve lactation. A small group of animals was carried through the F4 generation using progeny of first matings for each succeeding gener ation. Both in respect to fertility and percentage of litters weaned, the animals of this group were inferior to those from first matings in the main colony during the same period.
In the group of rats fed the Bills ration, fertility was lower during each period than it was for the stock animals, being 74.9% for the first period and 73.1% for the second. The be havior in respect to the number of litters weaned was similar to that for stock animals, namely a drop from 89.2 to 80.9%. The weaning weights as recorded in the second period were somewhat lower than in the first, but the difference is small and probably not significant, because litters of 9 and 10 youngare included. More than 50% of the mothers weaned these larger litters, and, as will be seen in table 3, the weaning weights of these rats are much lower than they are in litters of 8 or fewer. It would thus appear that while the stock ration is slightly more favorable for gestation, the ability to nurse
a litter is equally good when the Bills ration is employed, if the number of litters weaned is used as the measure of lactation success. If, however, the weights of the young at weaning are also considered, there are significant differences between the two groups. Weaning weights of rats in the stock groups are 9 to 10 gm above those in the Bills groups. That this difference may be attributed in part to the use of "paste food" in addition to calf meal has been demonstrated by unpublished experiments in which the Bills diet was also supplemented with "paste food," with a resulting marked increase in the weights of the young at weaning. Also, if calf meal is used without the "paste food" supplement, the weaning weights are comparable to those obtained with the Bills diet alone. The lower rate of growth of animals fed the Bills ration is confined to the lactation period. During the weeks following weaning, rats in the Bills group become consistently heavier than the stock animals. At 120 days of age, just before the first mating, the average weight of stock males is about 440 gm, in the Bills group the weight is 500 gm or more. Older adult males in the former group are nearly always 100 to 150 gm lighter than corresponding animals in the Bills group. That lactating females tend to be heavier when the Bills diet is used can be seen from the summaries in table 3, which pre sents a comparison of the weights of both mothers and nurs ing young for rats fed each diet, and for each of three matings. Although data in this table are recorded for all mothers that weaned at least two litters, the discussion will be confined chiefly to those cases where there were 7 or 8 young in a litter.
For the stock rats it will be seen that the weights of the mothers were remarkably constant during lactation. Slight gains in weight were noted in 5 out of 6 groups for the weights recorded at 17 days, but, at weaning, the weights were the same as they were after the first 4 days of nursing. It is evident that the food has been amply adequate to maintain the weight of the mother while the young were gaining a total of about 300 gru. In the case of the Bills rats the picture is quite different. There were marked losses in the weights of the mothers between 4 and 17 days and also between 17 days and weaning. The total loss in the first lactation was 33 gm and in the third 28 gm. During this same period the young gained about 70 gm less than corresponding rats in stock litters. If the weight of the mother following either 17 or 21 days of nursing a litter is to be used as a measure of the ef fectiveness of the ration for lactation, it would seem that, for this colony at least, the weight at weaning, which is ob tained routinely, is entirely satisfactory. Even though the young have started to eat some of the food, there is a de crease in the weight of the mother between 17 and 21 days of lactation. Although this decline is almost negligible for the stock rats, in the Bills group it is as great during these last 4 days as it is for the earlier period of almost two weeks. On whichever basis the efficiency of the food is measured, it is evident that the mothers in the Bills group have been sub jected to a greater drain during lactation than the stock animals.
A further indication of the marked depletion in the mother when the Bills diet is used may be seen in her change in weight during the first few days after weaning. It would be difficult to give exact figures, because the interval between weaning and the first regular weighing thereafter is not al ways the same. However, it has been observed repeatedly that there tends to be a sharp rise in the weight of the mother as soon as the litter has been weaned. On the other hand, the weights of the stock animals show very slight changes under comparable conditions. Some mention should be made of the influence of the num ber of rats per litter and of the position in the litter series on the weights of the mother and young. In general the tendency is in the direction to be expected, namely that in the Bills group a mother who is nursing a litter of 9 or 10 rats loses more weight than one with a smaller litter. This loss is greater for second and third matings than when first lit-ters are being nursed. The young themselves are from 2.6 to 3.4 gm lighter at weaning when there are 9 or 10 in the litter in comparison with the weights for litters of 7 or 8 which have been taken as a standard. If a mother in the Bills group is nursing a litter of less than 7, she is able to maintain her weight and even gain slightly, and, as would be expected, the young are from 6.0 to 6.6 gm heavier than those in a litter of 9 or 10.
In connection with the effect of the number of young per litter on the general condition of the mother or their own weights at weaning, it is of interest to recall a statement made by Bills ( '47) that "in raising rats for the line test, it is well to reduce the number of young in large litters (more than 8) to 6. This lightens the burden of nursing on the mothers subjected to heaviest reproduction, and makes for uniformity of weight in the young." Insofar as there is less drain on the mother if she is nursing a small litter, our experience during the last 15 years is similar to that indicated by Bills. However, we have found that rats in the larger litters are very uniform in weight, not only within litters, but also be tween litters. Inasmuch as large numbers of animals have been needed for the assays of vitamin D in milk, the pro cedure we have followed, of saving 9 or 10 young whenever possible, has proved to be feasible.
SUMMARY
Data have been assembled from the breeding records of a colony of albino rats over a period of 15 years. The effects of two stock rations, our long-used supplemented calf meal diet and the Bills modification of the Steenbock stock diet, have been compared with respect to the percentage of litters cast and weaned and the weights of both mothers and young at three intervals during the lactation period. Lactation has been somewhat less satisfactory in recent years with each ration. With the first, a nursing mother has been able to maintain her weight until the young were weaned, regardless of the size of the litter. With the second, the mother lost weight throughout lactation, unless the litter was very small (3-6). The weaning weights of the young in each group varied with the number of young in a litter and with the position in the litter series.
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